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(54) III NITRIDE BASED COMPOUND SEMICONDUCTOR LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance fabrication 
efficiency and light output efficiency of a III nitride 
compound semiconductor light emitting element by 
providing a reflective layer of Rh having a specified 
thickness on the side opposite to the side where a 
semiconductor layer is formed. 

SOLUTION: An n electrode 19 comprises two layers of 
Al and V and after a p-type layer 15 is formed, the p- 
type layer 15, a light emitting layer 14 and an n-type 
layer 13 are removed partially by etching. Subsequently, 
a transmissive electrode 1 7 is formed of thin gold film on 
the n-type layer 13 by deposition while covering the 
upper surface of a p-type layer 18 substantially entirely. 
The p-type layer 18 also comprises a material containing 
gold and after it is formed on the transmissive electrode 
17 by deposition and each chip is separated, a reflective 
layer 16 is bonded to a metal lead frame through silver 
paste and the p-electrode 1 8 and n-electrode 1 9 are 
connected with the lead frame through a wire. Since the 

reflective layer is formed of Rh and the thickness is set in the range of 50-2000 &angst;, a high 
quality light emitting element can be fabricated. 
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(54) ID NITRIDE BASED COMPOUND SEMICONDUCTOR LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance fabrication efficiency 
and light output efficiency of a III nitride compound 
semiconductor light emitting element by providing a reflective 
layer of Rh having a specified thickness on the side opposite to 
the side where a semiconductor layer is formed. 
SOLUTION: An n electrode 19 comprises two layers of Al and V 
and after a p-type layer 15 is formed, the p-type layer 15, a 
light emitting layer 14 and an n-type layer 13 are removed 
partially by etching. Subsequently, a transmissive electrode 1 7 
is formed of thin gold film on the n-type layer 13 by deposition 
while covering the upper surface of a p-type layer 18 
substantially entirely. The p-type layer 1 8 also comprises a 
material containing gold and after it is formed on the 
transmissive electrode 17 by deposition and each chip is 
separated, a reflective layer 1 6 is bonded to a metal lead frame 
through silver paste and the p-electrode 1 8 and n-electrode 1 9 
are connected with the lead frame through a wire. Since the 
reflective layer is formed of Rh and the thickness is set in the 
range of 50-2000 &angst; f a high quality light emitting element 
can be fabricated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The III group nitride system compound semiconductor light emitting device which comes to 
prepare the reflecting layer which consists of Rh with a thickness of 50A - 2000A for a field opposite to 
the field in which a substrate, the semi-conductor layer formed on said substrate, and said semi- 
conductor layer of said substrate are formed. 

[Claim 2] The III group nitride system compound semiconductor light emitting device according to claim 
1 characterized by what the thickness of said reflecting layer is 100A - 1500A. 

[Claim 3] The III group nitride system compound semiconductor light emitting device according to claim 
1 characterized by what the thickness of said reflecting layer is 1 50A - 1 000A. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an III group nitride system compound semiconductor 
light emitting device. It is related with the III group nitride system compound semiconductor light 
emitting device which equips with a reflecting layer a field opposite to the field in which the semi- 
conductor layer of a substrate is formed in detail. 
[0002] 

[Description of the Prior Art] It has an III group nitride system compound semiconductor layer on 
insulating substrates, such as sapphire, and the light emitting device of a configuration of having formed 
the metallic reflective layer in the field opposite to the field in which the semi-conductor layer of a 
substrate is formed is indicated by JP,6-69546,A. It is enabled for a metallic reflective layer to reflect 
the light which emits light in the luminous layer formed into the semi-conductor layer, and comes out 
through a substrate, and to take it out from an electrode side, and it is prepared in order to raise the 
ejection effectiveness of the light of a light emitting device. In the above-mentioned official report, 
metaled simple substances or those alloys, such as aluminum, In, Cu, Ag, Pt, Ir, Pd, Rh, W, Mo, Ti, and 
nickel, are mentioned as an ingredient of a metallic reflective layer (this official report [0013]). 
Reference. . 
[0003] 

[Problem(s) to be Solved by the Invention] When this invention persons examined the metallic reflective 
layer formed in a field opposite to the field in which the semi-conductor layer of a substrate is formed, 
they found out the following technical problems. In the example given [ above-mentioned ] in an official 
report, the dicing saw has separated into the chip (0.5mmx0.5mm (example 1) or Immxlmm (example 2)), 
after forming a layer with a thickness of 3000A it is thin from aluminum as a reflecting layer and passing 
through an etching process etc. However, in separation of the chip using a dicing saw, a limitation is in a 
chip size separable on the engine performance of equipment. Then, if it is going to. produce a minuter 
chip with the sufficient yield, a scribing line is put into a substrate with a scriber from an after 
[ reflecting layer formation ] reflecting layer side, and how to separate each chip along with this scribing 
line can be considered, for example. However, if aluminum etc. forms a reflecting layer with the metal of 
elasticity (hyperviscosity) and a low-melt point point comparatively like the above-mentioned example, 
in case the scribe of the reflecting layer will be carried out, the ingredient of a reflecting layer is a lifting 
and a cone about blinding with slag to the cutting edge of a scriber. It becomes impossible consequently, 
to perform a scribe process efficiently. Thus, it sees industrially and is not realistic to use the metal of 
elasticity, such as aluminum, and a low-melt point point as an ingredient of a reflecting layer. 
[0004] Based on the above knowledge, this invention persons evaluated the fitness as a reflecting layer 
about some metals so that they may find out the ingredient of a suitable reflecting layer. The criteria of 
a reflection factor, corrosion resistance, and scribe nature (property in which a scribe can be performed 
convenient in the separation process of a chip) performed evaluation. In addition, it asked for corrosion 
resistance evaluation by corrosion resistance comprehensive evaluation to oxygen and chlorine. The 
evaluation result is shown below. 

A metal A reflection factor Corrosion resistance The scribe nature Cr ** **-0 **Ti ** **-0 
**aluminum O ** xAg O ** xRh O O OO: Whenever [ high middle / of **: ] x: This low result shows that 
it is the metal for which Rh was very suitable as a reflecting layer. In addition, if it carries out from a 
viewpoint of manufacture effectiveness, as long as the effectiveness as a reflecting layer is 
maintainable, it will be thought that it is desirable to make it thin as for a reflecting layer. 



[0005] This invention is made as a result of the above-mentioned examination, and manufacture 
effectiveness aims at offering a high III group nitride system compound semiconductor light emitting 
device also with the high ejection effectiveness of light. 
[0006] 

[Means for Solving the Problem] This invention is made that the above-mentioned purpose should be 
attained, and the configuration is as follows. The III group nitride system compound semiconductor light 
emitting device which comes to prepare the reflecting layer which consists of Rh with a thickness of 
50A - 2000A for a field opposite to the field in which a substrate, the semi-conductor layer formed on 
said substrate, and said semi-conductor layer of said substrate are formed. 

[0007] Rh which is the ingredient of the reflecting layer of this invention can reflect the light which the 
reflection factor was high, arose in the luminous layer to the light, and passed the substrate in the 
direction of ejection of a main light at high rate. Moreover, since Rh is a hard (viscosity is low) and high- 
melting metal, when the scribe of the reflecting layer is carried out, it is hard to carry out blinding of the 
cutting edge of a scriber. Even if it is the case where heat arises by the scribe, it does not lifting-come 
to be easy of the blinding of the cutting edge of a scriber with the rise of viscosity. With the 
configuration of this invention, thickness of a reflecting layer is made into 50A - 2000A, according to the 
reflecting layer which has the thickness of this range, all can be reflected substantially [ the light which 
passed the substrate and arrived at the reflecting layer front face ], and the scribe of the reflecting 
layer in the separation process of a chip can be efficiently performed to coincidence. Thus, while being 
able to offer an III group nitride system compound semiconductor light emitting device with the high 
ejection effectiveness of light by taking the configuration which prepares the reflecting layer which 
consists of Rh of 50A - 2000A of thickness on a field opposite to the field in which the semi-conductor 
layer of a substrate is formed, the separation process of a chip can be performed efficiently and the rise 
of the manufacture effectiveness of a light emitting device is achieved. 

[0008] Moreover, since Rh has corrosion resistance to oxygen, chlorine, etc., there is little degradation 
of a reflecting layer in a production process and a busy condition. Thus, by forming a reflecting layer by 
Rh, there is little degradation, and the reflecting layer by which quality was stabilized is obtained, 
namely, the light emitting device of high quality can be obtained. 
[0009] 

[Embodiment of the Invention] The semi-conductor layer of this invention consists of an III group nitride 
system compound semiconductor. An III group nitride system compound semiconductor is expressed 
with AIXGaYIn1-X-YN (0<=X<=1, 0<=Y<=1, 0 <=X+Y<=1) as a general formula, and includes the so-called 
3 yuan system of the so-called 2 yuan system of AIN, GaN, and InN, AlxGa1-xN, AlxIn1-xN, and Gaxlnl- 
xN (it sets above and is 0<=x<=1). Boron (B), a thallium (Tl), etc. may permute some III group elements, 
and Lynn (P), an arsenic (As), antimony (Sb), a bismuth (Bi), etc. can permute some nitrogen (N). An III 
group nitride system compound semiconductor may contain the dopant of arbitration. As for the 
component functional division of a light emitting device, it is desirable to constitute from an above- 
mentioned 2 yuan system or an III group nitride system compound semiconductor of a 3 yuan system. 
An III group nitride system compound semiconductor may contain the dopant of arbitration. Si, 
germanium, Se, Te, C, etc. can be used as an n mold impurity. As a p mold impurity, Mg, Zn, Be, calcium, 
Sr, Ba, etc. can be used. In addition, it is difficult to dope this p mold impurity and to use an III group 
nitride system compound semiconductor as the p type semiconductor of low resistance in a request, 
and after doping p mold impurity, it is desirable to expose an III group nitride system compound 
semiconductor to electron beam irradiation, a plasma exposure, or heating at a furnace. An III group 
nitride system compound semiconductor can be formed with the molecular-beam crystal growth method 
(MBE law) of common knowledge besides metal-organic chemical vapor deposition (MOCVD law), halide 
system vapor growth (HVPE law), a liquid phase grown method, etc. 

[0010] The sapphire of translucency or ZnO is used for a substrate. It is because these ingredients are 
transparent to the luminescent color. Especially the field into which the semi-conductor layer of an III 
group nitride system compound is grown up is not limited. The reflecting layer which consists of Rh is 
formed in the field (henceforth a "substrate rear face") where the III group nitride system compound 
semiconductor layer of a substrate is opposite to the field (henceforth a "substrate front face") by 
which a laminating is carried out. Since the light (henceforth "light of an opposite direction") which 
arose in respect of luminescence of a semi-conductor layer, and went in the direction of a substrate is 
reflected, a reflecting layer is prepared. 

[001 1] Rh is one of the platinum group metals, and the front face is silver white. Therefore, to a visible 
ray, a reflection factor can be high and the light of an opposite direction can be efficiently reflected on 



the front face. Moreover, to oxygen, chlorine, etc., since it is a stable metal, it is not corroded by 
washing in the production process of a light emitting device etc., and Rh also has little degradation by 
use of long duration. Furthermore, to Ag, since it is nonresponsiveness, it does not deteriorate by direct 
contact to the below-mentioned silver paste. In addition, since Rh is a hard metal, when a scribe is 
carried out in separation of a light emitting device, and a processing process, it is hard to block the 
cutting edge of a scriber. When heat arises by the scribe, even if it is, the melting point of Rh does not 
have a possibility of becoming it being easy to block the cutting edge of a scriber with 1970 degrees C 
since it is comparatively high, either. 

[0012] Thickness of a reflecting layer is made into 50A - 2000A. It may be 50A or more for reflecting all 
by the reflecting layer substantially [ the light of the opposite direction produced in respect of 
luminescence ]. On the other hand, it is because it becomes the factor which reduces separation and 
processing effectiveness that considering as 2000A or less prepares a reflecting layer thick beyond the 
need since a part of reflecting layer is removed by the scriber in the separation process of the below- 
mentioned chip. Thickness of a reflecting layer is preferably made into 100A - 1500A. Furthermore, it 
may be 150A - 1000A preferably, although especially the formation approach of a reflecting layer is not 
limited — CVD(s) (Chemical Vapour Deposition), such as plasma CVD, Heat CVD, and Light CVD, a 
spatter, vacuum evaporationo, the ECR method, etc. — etc. (Pysical Vapour Deposition) etc. — an 
approach can be used. 
[0013] 

[Example] Hereafter, an example explains this invention in more detail. Drawing 1 is drawing showing the 

configuration of the light emitting device 10 which is the example of 1 of this invention. The spec, of 

each class is as follows. 

Layer : Presentation: Dopant (thickness) 

p type layer 1 5 : p-GaN:Mg (0.3 micrometers) 

Luminous layer 14 : Superstructure Quantum well layer : InO.15GaO.85N (35A) 
Barrier layer : GaN (35A) 

The number of repeats of a quantum well and a barrier layer: 1-1 On type layer 13 : n-GaN:Si (4 
micrometers) 

Buffer layer 12: AIN (100A) 

Substrate 1 1 : Sapphire (300 micrometers) 

Reflecting layer 1 6 : Rh (300A) 

[0014] a buffer layer 12 is used in order to grow up the semi-conductor layer of high quality — having - 
- well-known MOCVD — it is formed on substrate 1 1 front face of law etc. Although AIN was used as a 
buffer layer in this example it is limited to this — ******** — the duality of GaNInN — a system and 
the III group nitride system compound semiconductor (ternary system) generally expressed with 
AlxGayN (0<=x<=1 , 0<=y<=1, x+y=1) — The III group nitride system compound semiconductor (4 yuan 
system) furthermore expressed with AlaGabIn1-a-bN (0<=a<=1, 0<=b<=1, a+b<=1) can also be used, 
each semi-conductor layer — well-known MOCVD — it is formed of law. In this grown method, 
ammonia gas and the alkyl compound gas of an III group element for example, trimethylgallium, (TMG), 
trimethylaluminum (TMA), and trimethylindium (TMI) are supplied on the substrate heated by suitable 
temperature, a pyrolysis reaction is carried out, it has, and a desired crystal is grown up on a buffer 
layer 12. of course, the thing by which the formation approach of each semi-conductor layer is limited 
to this — it is not — well-known MBE — it can form also by law. As structure of a luminous layer, a 
luminous layer 1 4 may not be limited to the thing of a superstructure, but may be a terrorism mold and a 
gay assembling die in a terrorism mold and double to a single. In addition, a luminous layer can also be 
constituted using MIS junction and PIN junction. 

[0015] The large AIXGaYIn1-X-YN (0<=X<=1, 0<=Y<=1, X+Y<=1) layer of the band cap which doped 
acceptors, such as magnesium, can be made to intervene between a luminous layer 14 and p type layer 
1 5. This is for preventing that the electron poured in into the luminous layer 1 4 is spread in p type layer 
15. p type layer 15 can be made into the two-layer structure which consists of a low hole concentration 
p-layer by the side of a luminous layer 14, and a high hole concentration p+ side of the p electrode 18. 
[0016] After the n electrode 19 consists of two-layer [ of aluminum and V ] and forms p type layer 15, it 
removes a part of p type layer 15, luminous layer 14, and n type layer 13 by etching, and is formed on n 
type layer 13 of vacuum evaporationo. The translucency electrode 17 is a thin film containing gold, it 
covers the substantial whole surface of the top face of p type layer 18, and a laminating is carried out. 
The p electrode 1 8 also consists of ingredients containing gold, and it is formed on the translucency 
electrode 1 7 of vacuum evaporationo. 



[0017] After forming each semi-conductor layer and each electrode according to the above-mentioned 
process, the separation process of each chip and the formation process of a reflecting layer 1 6 are 
performed. First, Rhine with a depth of about 10 micrometers is put into the boundary of each chip of 
the field where the laminating of each semi-conductor layer was carried out by dicing. Then, a substrate 
1 1 is made into the thickness of 3 about 1/by grinding a substrate rear face. Next, after carrying out 
organic washing of the ground substrate rear face, a reflecting layer 1 6 is formed on a substrate rear 
face by carrying out 300A laminating of the Rh with EB vacuum deposition. Then, from a reflecting layer 
16 side, the scribe of the boundary of each chip is carried out, and a scribing line is put into the 
boundary of each chip on the rear face of a substrate. Finally, a braking process is performed and each 
chip is separated. A 320micrometerx320micrometer chip is obtained according to the above-mentioned 
process. 

[0018] After separating into each chip, a reflecting layer 16 is fixed to the metal leadframe 30 through 
the silver paste 40, and the p electrode 18 and the n electrode 19 are connected to leadframes 30 and 
31 by wires 32 and 33, respectively. Then, it considers as a luminescence equipment lamp (refer to 
drawing 2 ) by carrying out the closure by closure resin 50. When the luminous intensity of the 
luminescence lamp 20 was measured, as compared with elegance, one about 1.5 times the luminous 
intensity of this was obtained conventionally which does not form a reflecting layer 16. 
[0019] 

[Test Example(s)] Next, the luminous-intensity decreasing rate by time amount progress of the light 
emitting device 10 of an example was evaluated. It asked for the ratio of the luminous intensity of the 
luminescence lamp 20 and initial luminous intensity in each measuring time at the time of supplying a 
30mA current continuously as relative luminous intensity under 100-degree C temperature conditions 
using the luminescence lamp 20 which included the light emitting device 10 in the trial, and the 
luminous-intensity decreasing rate by time amount progress was evaluated by measuring the relative 
luminous intensity of each measuring time. As an example of a comparison, a reflecting layer 1 6 was not 
formed in the light emitting device 10, but what made other configurations the same as that of the 
luminescence lamp 20 was used. A test result is shown below. 

Initial value 100 hours after 1000-hour late-coming light lamp 20 (Rh reflecting layer) 100 95 Example of 
92 comparisons (with no reflecting layer) 100 80 From the 60 above-mentioned test result, although 
luminous intensity falls about 40% by continuation lighting of 1000 hours in the example of a comparison, 
luminous intensity falls only about 8% with the luminescence equipment 20 which prepared the reflecting 
layer which consists of Rh. From this result, by preparing the reflecting layer which consists of Rh 
shows that the luminous-intensity fall by use of long duration is controlled sharply. 
[0020] As mentioned above, the light emitting device of this invention has the advantage that 
manufacture effectiveness is good, highly [ the ejection effectiveness of light ] by preparing the 
reflecting layer of the predetermined thickness it is thin from Rh. Furthermore, since a reflecting layer is 
formed with a corrosion resistance ingredient, it has the luminous-intensity fall by prolonged use, and 
the advantage of being very few. 

[0021] This invention is not limited to explanation of the gestalt of implementation of the above- 
mentioned invention, and an example at all. It does not deviate from the publication of a claim but 
deformation modes various in the range this contractor can hit on an idea of easily are also contained in 
this invention. 

[0022] Hereafter, the following matter is indicated. 

(10) The layered product which comes to prepare the reflecting layer which consists of Rh with a 
thickness of 50A - 2000A for a field opposite to the field in which a substrate, the semi-conductor layer 
formed on said substrate, and the semi-conductor layer of said substrate are formed. 

(1 1) A layered product given in (10) characterized by what the thickness of said reflecting layer is 100A 

- 1500A. 

(12) A layered product given in (10) characterized by what the thickness of said reflecting layer is 150A 

- 1000A. 

(20) The manufacture approach of the III group nitride system compound semiconductor light emitting 
device which comes to contain the step which forms 50A - 2000A of reflecting layers which consist of 
Rh on the field of other 1 in which the step which forms an III group nitride system compound 
semiconductor layer on the field of 1 of a substrate, and said semi-conductor layer of said substrate are 
not formed. 

(21) The thickness of said reflecting layer is the manufacture approach of an III group nitride system 
compound semiconductor light emitting device given in (20) characterized by what is been 100A - 



1500A. 

(22) The thickness of said reflecting layer is the manufacture approach of an III group nitride system 
compound semiconductor light emitting device given in (20) characterized by what is been 150A - 
1000 A. 

(23) (20) characterized by what said substrate is separated for by carrying out a scribe from said 
reflecting layer side thru/or the manufacture approach of an III group nitride system compound 
semiconductor light emitting device given in (22). 

(30) The III group nitride system compound semiconductor light emitting device manufactured by the 
production process which comes to contain the step which forms 50A - 2000A of reflecting layers 
which consist of Rh in other fields of 1 in which the step which forms an III group nitride system 
compound semiconductor layer in the field of 1 of a substrate, and said semi-conductor layer of said 
substrate are not formed. 

(31) The III group nitride system compound semiconductor light emitting device manufactured by the 
production process which comes to contain the step which forms 50A - 2000A of reflecting layers 
which consist of Rh in other fields of 1 in which the step which forms an III group nitride system 
compound semiconductor layer in the field of 1 of a substrate, and said semi-conductor layer of said 
substrate are not formed, and the step which separates said substrate by carrying out a scribe from 
said reflecting layer side. 

(32) The thickness which forms said reflecting layer is an III group nitride system compound 
semiconductor light emitting device given in (30) characterized by what is been 100A - 1500A, or (31) 

(33) . The thickness which forms said reflecting layer is the manufacture approach of an III group nitride 
system compound semiconductor light emitting device given in (30) characterized by what is been 150A 
- 1000A, or (31). 

(40) Luminescence equipment characterized by what the III group nitride system compound 
semiconductor light emitting device which comes to prepare the reflecting layer which consists of Rh 
with a thickness of 50A - 2000A for a field opposite to the field in which a substrate, the semi- 
conductor layer formed on said substrate, and the semi-conductor layer of said substrate are formed is 
fixed to a leadframe for through a silver paste. 

(41 ) Luminescence equipment given in (40) characterized by what the thickness of said reflecting layer 
is 100A- 1500A. 

(42) Luminescence equipment given in (40) characterized by what the thickness of said reflecting layer 
is 150A - 1000A. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to an III group nitride system compound semiconductor 
light emitting device. It is related with the III group nitride system compound semiconductor light 
emitting device which equips with a reflecting layer a field opposite to the field in which the semi- 
conductor layer of a substrate is formed in detail 
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PRIOR ART 



[Description of the Prior Art] It has an III group nitride system compound semiconductor layer on 
insulating substrates, such as sapphire, and the light emitting device of a configuration of having formed 
the metallic reflective layer in the field opposite to the field in which the semi-conductor layer of a 
substrate is formed is indicated by JP,6-69546,A. It is enabled for a metallic reflective layer to reflect 
the light which emits light in the luminous layer formed into the semi-conductor layer, and comes out 
through a substrate, and to take it out from an electrode side, and it is prepared in order to raise the 
ejection effectiveness of the light of a light emitting device. In the above-mentioned official report, 
metaled simple substances or those alloys, such as aluminum, In, Cu, Ag, Pt, Ir, Pd, Rh, W, Mo, Ti, and 
nickel, are mentioned as an ingredient of a metallic reflective layer (this official report [001 3]). 
Reference. . 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] When this invention persons examined the metallic reflective 
layer formed in a field opposite to the field in which the semi-conductor layer of a substrate is formed, 
they found out the following technical problems. In the example given [ above-mentioned ] in an official 
report, the dicing saw has separated into the chip (0.5mmx0.5mm (example 1) or Immxlmm (example 2)), 
after forming a layer with a thickness of 3000A it is thin from aluminum as a reflecting layer and passing 
through an etching process etc. However, in separation of the chip using a dicing saw, a limitation is in a 
chip size separable on the engine performance of equipment. Then, if it is going to produce a minuter 
chip with the sufficient yield, a scribing line is put into a substrate with a scriber from an after 
[ reflecting layer formation ] reflecting layer side, and how to separate each chip along with this scribing 
line can be considered, for example. However, if aluminum etc. forms a reflecting layer with the metal of 
elasticity (hyperviscosity) and a low-melt point point comparatively like the above-mentioned example, 
in case the scribe of the reflecting layer will be carried out, the ingredient of a reflecting layer is a lifting 
and a cone about blinding with slag to the cutting edge of a scriber. It becomes impossible consequently, 
to perform a scribe process efficiently. Thus, it sees industrially and is not realistic to use the metal of 
elasticity, such as aluminum, and a low-melt point point as an ingredient of a reflecting layer. 
[0004] Based on the above knowledge, this invention persons evaluated the fitness as a reflecting layer 
about some metals so that they may find out the ingredient of a suitable reflecting layer. The criteria of 
a reflection factor, corrosion resistance, and scribe nature (property in which a scribe can be performed 
convenient in the separation process of a chip) performed evaluation. In addition, it asked for corrosion 
resistance evaluation by corrosion resistance comprehensive evaluation to oxygen and chlorine. The 
evaluation result is shown below. 

A metal A reflection factor Corrosion resistance The scribe nature Cr ** **-0 **Ti ** **-0 
**aluminum O ** xAg O ** xRh O O OO: Whenever [ high middle / of **: ] x: This low result shows that 
it is the metal for which Rh was very suitable as a reflecting layer. In addition, if it carries out from a 
viewpoint of manufacture effectiveness, as long as the effectiveness as a reflecting layer is 
maintainable, it will be thought that it is desirable to make it thin as for a reflecting layer. 
[0005] This invention is made as a result of the above-mentioned examination, and manufacture 
effectiveness aims at offering a high III group nitride system compound semiconductor light emitting 
device also with the high ejection effectiveness of light. 
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MEANS 



[Means for Solving the Problem] This invention is made that the above-mentioned purpose should be 
attained, and the configuration is as follows. The III group nitride system compound semiconductor light 
emitting device which comes to prepare the reflecting layer which consists of Rh with a thickness of 
50A - 2000A for a field opposite to the field in which a substrate, the semi-conductor layer formed on 
said substrate, and said semi-conductor layer of said substrate are formed. 

[0007] Rh which is the ingredient of the reflecting layer of this invention can reflect the light which the 
reflection factor was high, arose in the luminous layer to the light, and passed the substrate in the 
direction of ejection of a main light at high rate. Moreover, since Rh is a hard (viscosity is low) and high- 
melting metal, when the scribe of the reflecting layer is carried out, it is hard to carry out blinding of the 
cutting edge of a scriber. Even if it is the case where heat arises by the scribe, it does not lifting-come 
to be easy of the blinding of the cutting edge of a scriber with the rise of viscosity. With the 
configuration of this invention, thickness of a reflecting layer is made into 50A - 2000A, according to the 
reflecting layer which has the thickness of this range, all can be reflected substantially [ the light which 
passed the substrate and arrived at the reflecting layer front face ], and the scribe of the reflecting 
layer in the separation process of a chip can be efficiently performed to coincidence. Thus, while being 
able to offer an III group nitride system compound semiconductor light emitting device with the high 
ejection effectiveness of light by taking the configuration which prepares the reflecting layer which 
consists of Rh of 50A - 2000A of thickness on a field opposite to the field in which the semi-conductor 
layer of a substrate is formed, the separation process of a chip can be performed efficiently and the rise 
of the manufacture effectiveness of a light emitting device is achieved. 

[0008] Moreover, since Rh has corrosion resistance to oxygen, chlorine, etc., there is little degradation 
of a reflecting layer in a production process and a busy condition. Thus, by forming a reflecting layer by 
Rh, there is little degradation, and the reflecting layer by which quality was stabilized is obtained, 
namely, the light emitting device of high quality can be obtained. 
[0009] 

[Embodiment of the Invention] The semi-conductor layer of this invention consists of an III group nitride 
system compound semiconductor. An III group nitride system compound semiconductor is expressed 
with AIXGaYIn1-X-YN (0<=X<=1, 0<=Y<=1, 0 <=X+Y<=1) as a general formula, and includes the so-called 
3 yuan system of the so-called 2 yuan system of AIN, GaN, and InN, AlxGa1-xN, AlxIn1-xN, and Gaxlnl- 
xN (it sets above and is 0<=x<=1). Boron (B), a thallium (Tl), etc. may permute some III group elements, 
and Lynn (P), an arsenic (As), antimony (Sb), a bismuth (Bi), etc. can permute some nitrogen (N). An III 
group nitride system compound semiconductor may contain the dopant of arbitration. As for the 
component functional division of a light emitting device, it is desirable to constitute from an above- 
mentioned 2 yuan system or an III group nitride system compound semiconductor of a 3 yuan system. 
An III group nitride system compound semiconductor may contain the dopant of arbitration. Si, 
germanium, Se, Te, C, etc. can be used as an n mold impurity. As a p mold impurity, Mg, Zn, Be, calcium, 
Sr, Ba, etc. can be used. In addition, it is difficult to dope this p mold impurity and to use an III group 
nitride system compound semiconductor as the p type semiconductor of low resistance in a request, 
and after doping p mold impurity, it is desirable to expose an III group nitride system compound 
semiconductor to electron beam irradiation, a plasma exposure, or heating at a furnace. An III group 
nitride system compound semiconductor can be formed with the molecular-beam crystal growth method 
(MBE law) of common knowledge besides metal-organic chemical vapor deposition (MOCVD law), halide 
system vapor growth (HVPE law), a liquid phase grown method, etc. 

[0010] The sapphire of translucency or ZnO is used for a substrate. It is because these ingredients are 



transparent to the luminescent color. Especially the field into which the semi-conductor layer of an III 
group nitride system compound is grown up is not limited. The reflecting layer which consists of Rh is 
formed in the field (henceforth a "substrate rear face") where the III group nitride system compound 
semiconductor layer of a substrate is opposite to the field (henceforth a "substrate front face") by 
which a laminating is carried out. Since the light (henceforth "light of an opposite direction") which 
arose in respect of luminescence of a semi-conductor layer, and went in the direction of a substrate is 
reflected, a reflecting layer is prepared. 

[001 1] Rh is one of the platinum group metals, and the front face is silver white. Therefore, to a visible 
ray, a reflection factor can be high and the light of an opposite direction can be efficiently reflected on 
the front face. Moreover, to oxygen, chlorine, etc., since it is a stable metal, it is not corroded by 
washing in the production process of a light emitting device etc., and Rh also has little degradation by 
use of long duration. Furthermore, to Ag, since it is nonresponsiveness, it does not deteriorate by direct 
contact to the below-mentioned silver paste. In addition, since Rh is a hard metal, when a scribe is 
carried out in separation of a light emitting device, and a processing process, it is hard to block the 
cutting edge of a scriber. When heat arises by the scribe, even if it is, the melting point of Rh does not 
have a possibility of becoming it being easy to block the cutting edge of a scriber with 1970 degrees C 
since it is comparatively high, either. 

[0012] Thickness of a reflecting layer is made into 50A - 2000A. It may be 50A or more for reflecting all 
by the reflecting layer substantially [ the light of the opposite direction produced in respect of 
luminescence ]. On the other hand, it is because it becomes the factor which reduces separation and 
processing effectiveness that considering as 2000A or less prepares a reflecting layer thick beyond the 
need since a part of reflecting layer is removed by the scriber in the separation process of the below- 
mentioned chip. Thickness of a reflecting layer is preferably made into 100A - 1500A. Furthermore, it 
may be 150A - 1000A preferably, although especially the formation approach of a reflecting layer is not 
limited — CVD(s) (Chemical Vapour Deposition), such as plasma CVD, Heat CVD, and Light CVD, a 
spatter, vacuum evaporationo, the ECR method, etc. — etc. (Pysical Vapour Deposition) etc. — an 
approach can be used. 
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EXAMPLE 



[Example] Hereafter, an example explains this invention in more detail. Drawing 1 is drawing showing the 

configuration of the light emitting device 10 which is the example of 1 of this invention. The spec, of 

each class is as follows. ^ 

Layer : Presentation: Dopant (thickness) 

p type layer 15 : p-GaN:Mg (0.3 micrometers) 

Luminous layer 14 : Superstructure Quantum well layer : InO.15GaO.85N (35A) 
Barrier layer : GaN (35A) 

The number of repeats of a quantum well and a barrier layer: 1-1 On type layer 13 : n~GaN:Si (4 
micrometers) 

Buffer layer 1 2 : AIN (1 00A) 

Substrate 1 1 : Sapphire (300 micrometers) 

Reflecting layer 1 6 : Rh (300A) 

[0014] a buffer layer 12 is used in order to grow up the semi-conductor layer of high quality — having - 
- well-known MOCVD — it is formed on substrate 1 1 front face of law etc. Although AIN was used as a 
buffer layer in this example it is limited to this — ******** — the duality of GaNInN — a system and 
the III group nitride system compound semiconductor (ternary system) generally expressed with 
AlxGayN (0<=x<=1, 0<=y<=1, x+y=1) — The III group nitride system compound semiconductor (4 yuan 
system) furthermore expressed with AlaGabIn1-a-bN (0<=a<=1, 0<=b<=1, a+b<=1) can also be used, 
each semi-conductor layer — well-known MOCVD — it is formed of law. In this grown method, 
ammonia gas and the alkyl compound gas of an III group element, for example, trimethylgallium, (TMG), 
trimethylaluminum (TMA), and trimethylindium (TMI) are supplied on the substrate heated by suitable 
temperature, a pyrolysis reaction is carried out, it has, and a desired crystal is grown up on a buffer 
layer 12. of course, the thing by which the formation approach of each semi-conductor layer is limited 
to this — it is not — well-known MBE — it can form also by law. As structure of a luminous layer, a 
luminous layer 14 may not be limited to the thing of a superstructure, but may be a terrorism mold and a 
gay assembling die in a terrorism mold and double to a single. In addition, a luminous layer can also be 
constituted using MIS junction and PIN junction. 

[0015] The large AIXGaYInl-X-YN (0<=X<=1, 0<=Y<=1 , X+Y<=1) layer of the band cap which doped 
acceptors, such as magnesium, can be made to intervene between a luminous layer 1 4 and p type layer 
15. This is for preventing that the electron poured in into the luminous layer 14 is spread in p type layer 
15. p type layer 15 can be made into the two-layer structure which consists of a low hole concentration 
p-layer by the side of a luminous layer 14, and a high hole concentration p+ side of the p electrode 18. 
[0016] After the n electrode 1 9 consists of two-layer [ of aluminum and V ] and forms p type layer 15, it 
removes a part of p type layer 15, luminous layer 14, and n type layer 13 by etching, and is formed on n 
type layer 13 of vacuum evaporationo. The translucency electrode 17 is a thin film containing gold, it 
covers the substantial whole surface of the top face of p type layer 18, and a laminating is carried out. 
The p electrode 18 also consists of ingredients containing gold, and it is formed on the translucency 
electrode 1 7 of vacuum evaporationo. 

[0017] After forming each semi-conductor layer and each electrode according to the above-mentioned 
process, the separation process of each chip and the formation process of a reflecting layer 1 6 are 
performed. First, Rhine with a depth of about 10 micrometers is put into the boundary of each chip of 
the field where the laminating of each semi-conductor layer was carried out by dicing. Then, a substrate 
1 1 is made into the thickness of 3 about 1/by grinding a substrate rear face. Next, after carrying out 
organic washing of the ground substrate rear face, a reflecting layer 1 6 is formed on a substrate rear 



face by carrying out 300A laminating of the Rh with EB vacuum deposition. Then, from a reflecting layer 
1 6 side, the scribe of the boundary of each chip is carried out, and a scribing line is put into the 
boundary of each chip on the rear face of a substrate. Finally, a braking process is performed and each 
chip is separated. A 320micrometerx320micrometer chip is obtained according to the above-mentioned 
process. 

[0018] After separating into each chip, a reflecting layer 16 is fixed to the metal leadframe 30 through 
the silver paste 40, and the p electrode 18 and the n electrode 19 are connected to leadframes 30 and 
31 by wires 32 and 33, respectively. Then, it considers as a luminescence equipment lamp (refer to 
drawing 2 ) by carrying out the closure by closure resin 50. When the luminous intensity of the 
luminescence lamp 20 was measured, as compared with elegance, one about 1.5 times the luminous 
intensity of this was obtained conventionally which does not form a reflecting layer 16. 
[0019] 

[Test Example(s)] Next, the luminous-intensity decreasing rate by time amount progress of the light 
emitting device 10 of an example was evaluated. It asked for the ratio of the luminous intensity of the 
luminescence lamp 20 and initial luminous intensity in each measuring time at the time of supplying a 
30mA current continuously as relative luminous intensity under 100-degree C temperature conditions 
using the luminescence lamp 20 which included the light emitting device 10 in the trial, and the 
luminous-intensity decreasing rate by time amount progress was evaluated by measuring the relative 
luminous intensity of each measuring time. As an example of a comparison, a reflecting layer 16 was not 
formed in the light emitting device 10, but what made other configurations the same as that of the 
luminescence lamp 20 was used. A test result is shown below. 

Initial value 100 hours after 1000-hour late-coming light lamp 20 (Rh reflecting layer) 100 95 Example of 
92 comparisons (with no reflecting layer) 100 80 From the 60 above-mentioned test result, although 
luminous intensity falls about 40% by continuation lighting of 1000 hours in the example of a comparison, 
luminous intensity falls only about 8% with the luminescence equipment 20 which prepared the reflecting 
layer which consists of Rh. From this result, by preparing the reflecting layer which consists of Rh 
shows that the luminous-intensity fall by use of long duration is controlled sharply. 
[0020] As mentioned above, the light emitting device of this invention has the advantage that 
manufacture effectiveness is good, highly [ the ejection effectiveness of light ] by preparing the 
reflecting layer of the predetermined thickness it is thin from Rh. Furthermore, since a reflecting layer is 
formed with a corrosion resistance ingredient, it has the luminous-intensity fall by prolonged use, and 
the advantage of being very few. 

[0021] This invention is not limited to explanation of the gestalt of implementation of the above- 
mentioned invention, and an example at all. It does not deviate from the publication of a claim but 
deformation modes various in the range this contractor can hit on an idea of easily are also contained in 
this invention. 

[0022] Hereafter, the following matter is indicated. 

(10) The layered product which comes to prepare the reflecting layer which consists of Rh with a 
thickness of 50A - 2000A for a field opposite to the field in which a substrate, the semi-conductor layer 
formed on said substrate, and the semi-conductor layer of said substrate are formed. 

(1 1) A layered product given in (10) characterized by what the thickness of said reflecting layer is 100A 

- 1500A. 

(12) A layered product given in (10) characterized by what the thickness of said reflecting layer is 150A 

- 1000A. 

(20) The manufacture approach of the III group nitride system compound semiconductor light emitting 
device which comes to contain the step which forms 50A - 2000A of reflecting layers which consist of 
Rh on the field of other 1 in which the step which forms an III group nitride system compound 
semiconductor layer on the field of 1 of a substrate, and said semi-conductor layer of said substrate are 
not formed. 

(21) The thickness of said reflecting layer is the manufacture approach of an III group nitride system 
compound semiconductor light emitting device given in (20) characterized by what is been 100A - 
1500A. 

(22) The thickness of said reflecting layer is the manufacture approach of an III group nitride system 
compound semiconductor light emitting device given in (20) characterized by what is been 150A - 
1000A. 

(23) (20) characterized by what said substrate is separated for by carrying out a scribe from said 
reflecting layer side thru/or the manufacture approach of an III group nitride system compound 



semiconductor light emitting device given in (22). 

(30) The III group nitride system compound semiconductor light emitting device manufactured by the 
production process which comes to contain the step which forms 50A - 2000A of reflecting layers 
which consist of Rh in other fields of 1 in which the step which forms an III group nitride system 
compound semiconductor layer in the field of 1 of a substrate, and said semi-conductor layer of said 
substrate are not formed. 

(31) The III group nitride system compound semiconductor light emitting device manufactured by the 
production process which comes to contain the step which forms 50A - 2000A of reflecting layers 
which consist of Rh in other fields of 1 in which the step which forms an III group nitride system 
compound semiconductor layer in the field of 1 of a substrate, and said semi-conductor layer of said 
substrate are not formed, and the step which separates said substrate by carrying out a scribe from 
said reflecting layer side. 

(32) The thickness which forms said reflecting layer is an III group nitride system compound 
semiconductor light emitting device given in (30) characterized by what is been 100A - 1500A, or (31) 

(33) . The thickness which forms said reflecting layer is the manufacture approach of an III group nitride 
system compound semiconductor light emitting device given in (30) characterized by what is been 150A 
- 10Q0A, or (31). 

(40) Luminescence equipment characterized by what the III group nitride system compound 
semiconductor light emitting device which comes to prepare the reflecting layer which consists of Rh 
with a thickness of 50A - 2000A for a field opposite to the field in which a substrate, the semi- 
conductor layer formed on said substrate, and the semi-conductor layer of said substrate are formed is 
fixed to a leadframe for through a silver paste. 

(41) Luminescence equipment given in (40) characterized by what the thickness of said reflecting layer 
is 100A- 1500A. 

(42) Luminescence equipment given in (40) characterized by what the thickness of said reflecting layer 
is 150A- 1000A. 



[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the light emitting device 10 which is the example 
of this invention. 

[Drawing 2] It is drawing showing the configuration of the luminescence lamp 20 which similarly 
incorporated the light emitting device 1 0. 
[Description of Notations] 

10 Light Emitting Device 

1 1 Silicon on Sapphire 

1 2 Buffer Layer 

13 N-GaN Layer 

14 Luminous Layer 

15 P-GaN Layer 

16 Reflecting Layer 

20 Luminescence Lamp 
40 Silver Paste 



[Translation done.] 



